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CRITEICALITY £f2

CRITICAL TTEHS L1157

FATLLEE MODE AMD

FAILURE EFFELT
OH EHD P1EH

SHEET 1 oF 10

FATIGHAE FOR ACCEPTANCE

A mablunctipon ip Lhe camera ko CRuse
Llotal Toss of the ackive video sig-
nal ar vides information Lthat will
provide degraded performance. Come
posite sync dod wertical blanking
yiynals are wieable and nat alferted.

e

&2 Lomnand Decode Logic,
Covmoand Execubion Lagic.
Camera liming Logic.

A% Horizonkal Deflection.
Yertical Deflechion,
fecus Current. Horlzostal Align-
ment. Vertical Alignment.

A4 Black/hite Clipper.
Gaimna Corretlion,
Aperivre Corractian.
Shading Correction,
Video Outpul Orbver.

fAg Automatic Light Conbrol.
Auvtomatic Gaen Control.
Ourk Current Campentaiian.

g6 Duipul Vo¥tage Regulator Input
Yoltage Pre-Requlator.

&) Primary Dscillatar/
Driver {sync lass)
Secondary Rectifiescf FilLers
{chanpe of vwoltage or loss of
fitlering}

Af High Yottage Power Supply.

4% Target Preamplifier.

Al0 Ueam Current Regqulator.
Lalhode Blanking.

AlZ Shading HWaveform Generator.

Ald SIT Tube

02 16

(1) Unabte ko cpen lens
ired.

(2) Degradation pf pic—
Lure tontent.

barsk Case:
Loss of mission critical

yiden,

DESEGH FEAFURES

Fhe WL Lens Ascemhly is compriced of V6 elactrical subassemblies: 13 subassemblias
are RCA Astro desigoed and Tabricated using standard printed-circult board type of
construction. The remaiaing thres assemblies, high voltaga porar supply, ascillater,
and stepper madors, are vendor supplled cooponenis whlch have been specified and
purchased accarding Lo RCA Specification Control Dravlags {5(Ds) prepared by engi-
neering and reliabibity assurance. Specificalions per Lhe SCD are prepared o
eslablbsh the deasiga, perforoance, test, qualification, and AcLeplance requi resenkts
far a pracuraed pisca of pquipment,

Parts, makerials, processes, and design guidelines for the Shuttle IV program are
specified in accardance with RCA 2295503, This document dofines the program require-
ments for seleciion and control of EEE parts. To the wasimum extenl, and Consistent
wWith availabilivy, all parks have besn selecied From miVikary specifications at the
AN level, 25 2 winimwm. In addi*ion to the sveral) sedection crileria, a subset of
general purpose preferred paris has been defined by this decomest and the RCA Govern-
mend Jystems Division Standard Parls List. In the case ol the CHOS and TiL Family of
nmicrocircuits, devless are screened and bected to the WIL-STD-B03 equivalent and
procured under Lhe designations of HI-REL/3WQ and SHE SdLS from ®C4-55D and Texas
Instruments Carp, respectivaly. Pariz oot {acleded in the zbove documeais have been
used in the deslgn on { after a nansvandard ilem approval ferm (NSIAF) Mag heen pra-
pared, submitted Lo Raliability Assurince Engineering (RAE} and approved for use in
Lhe specific application{s} dn¥iud ia the HSIAF by NASA-JSC.

Worst—Case Circutl Analyses have been perfarmed and docomented Tar all civeult
designs te demonstrate that swfficient aperatisg marging exist far all aperaling
tonditisns. The snalysis was worst case—in that the valus for sack of the variable
parameters war sel ta limits that will drive the autpul ko a macious (or winimmn).

& component aﬂpl!:atlnn revidr 2nd analysks was conducied Lo verify {hat the appdied
stress an gach piece part by ithe tengerarure extremes idestified with environmental
gual bficalion testinmg does nol axtesd the stress derating valuss identified in RCA
2295503,

In sgditbom, am chjective eramination of Lhe ﬂe:i?n was performed Lhrough a PDR aad
{OR 4o verify that the TVC/Line assembly met spaciFication and contractwal require—

menty,
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632 L1TRS | KL (R

FMEA N, -~ SHUTTLE CCTV WG KO 2294010-586,508F
CRITECAL THEHS LISK £HI090-503 .

CRITICALITY kL SHEET _ 2 = OF _ &

FALLURE HODE AND FAILURE EFFECT

CALSE Ot CHD ITEH RATJOHALE FOR ACCEFTANCE .
# malfunction in {he camera Lo cause | (1) Unabla to open lens DESIGH FEATURES
iris.

tatal loss af Lha active wideo sig-
nal or vidan infarmation that n.ulilliI
provide degraded pevformasce. Com-
posite sync and vertical slanking
signals are viwable and nat affected.

L)L

Af Coamand Decode Logic.
Command Evecutisn boyglc.
Camera Fiming Legic.

41 Harizontal Oeflecklon.
Vertical Oeflection.
Facus Current. Horizontial Allgs-
ment. Vertical Alignment.

A BlacksWhite Clipper.
Garma Correction.
Aperture Correcibnn,
Shading Carreckion.
¥ldeo Quiput Driver.

Ah  Autamalie Light Comirel.
Automatic faim Cantral.
Dard Corvent {oopensatian.

& Oulpul Voltage Regulater [nput
Yoltage Pre-fegutator.

A7 Primary Dscillators
Driver [syac losx})
Lecondary Reclifiers/ Filters
{change of valtage or loss of
tiltering}

&0 High Yoltage Power Supply.

42 Jlarget Preaplifier.

10 Eeanm Current Ragulator.
Cathpde Blanking.,

12 Shading Waveform Geanerakor.

814 317 Wube

L2} Pegradatian of pic-

ture contant.

Horat Case:
Less of missfon critical
yideo,

BARE BOARD CONSTRUCTEON (A2}

The A2 board |1 of “malded wirg® constructiam. Al the bare board level this does nok
dlstinguish it From a normal PC board except that holes which will Lake weld pins
gemerally are mok canngetsd to PC iraces. dnly thase pins which bring power and
ground potantials ta the ICy are an PCs,  An anmular ring surrdunds Lha hole in Lhe
bpard whera €ach powers and ground pin is lecated. These pins are then soldered Lo
the krace Fike any ather component ‘lead, Aside from this featars, ald gesign

L construclicn Lachniques used in PC baard layoul apply.

SR ASSEHELY (A2)

The drilled aad etched board is papelated with several hundred solderable or
weldabte pins. PFower and ground pins, as well a3 connactor pins, ire soldered in

tace. Discrewt components {resistars, diades, capacitors) are attarhed ko

ifurcatad terminaly, where they ara ioldered. Flatpack ICs are welded,
Vaad-by-lead, ta the tops of the weld pinz. After weldlng, exira lead matarial is
triomed amay. Circuil censecktiens are made using #1D A:E nickel weld wira. The
wire is welded to the pim surfaces gn the byary backside, Al wire welds are done
uxing a machine which li tape driven, thus elimiaating the possibility of miswiring
dug to operator #rrer. All wiring & circoil performance is Lesied prior to
bos-level installation. After successful tasting, components are skaked as raguired
by drawing notes and the assembly is ceated with orethane.

The koard iy inxerted s the boa on card-edge geldes, in Lhe same @anner as the ether
PFC boards. .
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FHEA na. 85432

CRITICALITY 2.2

URIT TVLAHLA
SHUTTLE CCTV G NG 1794819-505. 508
CRITICAL TTEHS LIST N
SHEEN k| arF [Ti]

FALLURE HODE AMD
_ _ CAUSE

FAILURE EFFECT
11EH

RATIOHAE DR ACLEPTANCE

A malfunction in tha cassra Lo cause
total Tasy of the aclive video sig-
nal or video Infermation 1hal ﬂi1?
provide degraded perforsance. (o
posite synt and werkical blasking
signals are vieable and nok affecked.

v .
A2 Conmmand Becode Lagic.
Command Executisn Llogic.
Canera Tmlng Lagic,
A1 Horironktal Detlection.
Vertical Defleckion,
Fofus Current. Morizantal Align-
ment. Werticel Aligameni.
44 Blacks/white Chipper.
Gamme Cogrrection.
Aperilurs Carvecktion.
Shading Carrection.
Videa ulpul Driver.
AL Aukomatic | ight Contral.
Automat se Gain Cenkrol.
Bark Current Lempensatien,
tutpul ¥Waltage Regulator.
lnput Voliage Pre—Regulater.
Frimary Dscillators
Criver {aync loss)
Secandary Rechifiers/ Fillars
(charmge of vollage or Toss of
filtering) Sunpl
A Hi Yaltage Power ju .
A9 Taggnl Preimplifilr. e
AlQ Beam Current Regulalor.
Cathode Blanking.
AlZ Shading Wawefarm Generatar,
ALd SIT Tube

&

123nk

OH _END
{1} Unable bo ppem lens
1ris.
{2} Degradalion of plc-
fure cenktent.

tarii. Case:
Loss of mission eritical

videq,

DESIGH FEATVAES
BARE BDARD DESIGH {A], A4, AR, Ab, AT, A9, AlD, AL2)

The (AX, A4, A%, MG, AT, AT-A-H, A9, AID, AIZ)} baards ave constroctoed from laminated
copper-C1ad epoxy glass sheets (KEMA §-14} Grase FR-4), PER HIL-PF-55&60TA. Circait
connections ave made thidugs priated btraces which o From point to poiat on the
hoard surfaces. Every trace terminates al an annplar Hing. The anmplar ring
surrgunds Lhe hale ia which a component Vead or teeminal is lacated. This ring
provides a feoting for ika solder, ensuring good mechaniral and electrical
performance. 1ts sire asd shape are gueernad by MIL-P-L5640 as ara trace widihs,
spacing asd rovtimg. These requirements are reiterated specifically in drawing
noktes L Turbher ascore campliance. WVariabtisnt bediween bhe artwork master and the
Final product [due ta irregularities of the elching process| are also cantrplled by
drawing netes, This prevents making defective boards From geod arlwork. Holes which
house ne lead or termimnal, but serve only to electrically interconnact the differesl
board layers, conktain stitck bars for mechanical suppert and ncreased reliabdliby.

Yhe thru koles are dritied From 3 dril) tape thus eliminaling the possibility of
human erver and allowiag tight conbrol sver hole dand annular riny concentricity, am
impartant rebiabidity criterion. After drilllng and #tching, All cngplr cladding is
tin-|sad platad per MIL-5MD-1495. [his provides for easy and reliable saldaring at
the Cime of board assemhly, even alier periads of prolonged starage.

ANARD ASSIMBLY OESICH (A1, A4, AS, AR, A7, A9, A1Z)

A1l cowppments are ingballed in o manner which assures manioum reliability.
Comppnent Teads are pre-tinned, allowing kotal wetting af soldar joints. A1D leads
are {ormed te provide stress rebicl and twe bodies of large cowponenls are stabed.
Special suuntiag and handling inshructions are included in sach drawing required
after final assenbly. The board is coated with urebane which prolecls agalast -
humidily and contamination. :

E-167
Ty el FVE



REVISED %-T-B7

I-EA m' 513-2

CRITICALITY Zf2

T R T
SHUFTLE CETY OWG HO. 2294815 50
CALTICAL 1TENS LESH 2 307988-503

SHEET 4 L 10

FallURE MIDE AND

FALLURE EFFECT

—  PFRATIOMALE FOR ACCEPTAWCE

CAUSE ON_END [TEH
A malfunctign in the camera te cause | |1} Unable Le open Tens PESIGH FEATURES
ris.

tatal Noss of the active vides 3iy-
ral or vides information that uii?
provide degraded perfornance. Com-
posila sync and vertical blapting
signals are useable and aot af fected.

LN
4d  Comnand Becode Lagic.
{ommand Expcutisn Logic.
Camara Timing Lagic.
A3 Horigonta) Deflection,
Vertical DeFlaction.
Torus Current. Herizontal Allgn-
menl. Waprtical Aligomant.
A DYach/whike Clipper.
Gamma Carreckion.
Aperiure Correckian.
Shading Corractisn.
¥idey Qutput Driyer.
43 Autenatic Lighi Conlrol.
Autpwatic Gaia Cankral.
Rark Currant Compeasation,
Quitpul Yoltage Regulator.
[nput Yoltage Pre-Hequlator.
&7 Prunary Oscillatars
Drivar [tyac losg)
Secundary Rectifierss Filters
{thange af voltags or Foss of
filtering)
Al High Voliage Paser Supply.
A3 Target Preamplilfier.
A0 Beam Lurrent Regulalor.
Cathode Blanking.
Ald Shading Waveform Genevator,
fiq S[T Tuhe

12} Degradation of pic—
ture cantent,

bgrst Case:
Loss af misston critical
yidep.,

BOARD MEUHTTHG {AMD)

Due t& pachaglng constraints wikthin Lhe comera, the ATE TV divider assenbly is buily
in “corgwbod” fasnion. Two PC boards, each 2.1 inches square, aré sounted pgposite
each olher, secparated by 3/4 inch long standoFfs. Diania) cooponents spam the
distance between Lha boards and are sobdered in place, one lead bto aach beard. Some
Jumper wires are also mounied this way. AN solder joioks are stabed. The beards
hawve & T~bnch diameter hole thrawgh the center. The vidicon Luba sacket Fiks throngh
this hole and has s Itying Jeads soVdered ta thru-holes in ane of the boards. AL
camera=-level installatisn, the sntire 410 module s {nzerted in place sround the
stew, of the wlgicon tube and bobted in Four placed Lo the bousing. The sorcket is
Lthen eagaged maneally ta the tube, complating Ehe fastallatien.

BOARD WOUMTENG [(49)

The boards ara mounted Lo the larged preamp housing by 4 #4-40 screws. This
prowidas am?li support singe the baard s opaly 1.9 & 2.7 Inches. FEleckrical
carrectian is by junper wires soldersd to board terminals. A sheet metal cower
¥% installed over the bpord to protect H during handling aad installatian of tha
target preamp asxeshly. .

The A?-A Yaw veltage power tupply board iz bodled sn place at 6 pornts areund its
erimeter. Four of these mounting screws also pass Lhrough and tie #awa the smaller
¥-0 board. These lwo boar#s are mouated faca-t1o-Tate, separated by ihe standoffs.
Elactrical interconneclions areé achipved by jumger wiras belwsen the iws boards. [he
#T-nlhnu:as a 34-pin connector which brings in power and signals from cutside the
sodule.

The A7 wodule iacludes Lhese twh hoards as well as power trassistsr Q4. [(he module
hasusing is bent aluminum sheet, comprised of two balves screwed tageiher. The boards
and Q4 are secwred ko the Tower half, and wired together, Then the upper malf is

put in place. By mounting G4 directly to the aluminus housing, good kthermal
performance is assured.

The AZ, A}, Ad, AS, Ab, and AN2Z hoardy are secured in the electronics asseshly by
gold-plated beryllius cepper card guides. Conneckigns are made Lo the mpkther board
wilh hllrd-mated connectors. Oisengagement during launch is prevented by a caver
which gpans Lhe board's free edge.
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CRITICAL PTEMS LIST 2302088503

CRITICALITY 2.2

SHEET _ 5 = OF

FAILUAE HOOE AND

FAILURE EFFECT
OH .END LYEH

RATIOMALE FOR ACCEPTANCE

matfunctign in bLhe camera to cause
otal losz af Lhe ackive vides si
al por vides infermabtloa that wil
rovide dograded performance. LCom-
osite sync and vertical blanking

ignals ars useable and not afferted.

18
2 Comand Decode Logle.
Carmand Ewecutian Logic.
Camera Timing Legic.

31 Harizanlal Neflecilonm.
verlical Deflection.
Focut Currant.
ment. ¥erbical Aligament.

4 Blak/fuhite Clipper.

Gamma Correckion.

Aperiure Covraction.
Shading Correciion.
Video Dutput Driver.

5 Automalbit I_i?ht Coalral.
Automatic Galm Conbrol.

fark Current Compensakien.

Output Voltage Regulatar.

[nput Woliage Pre-Regulator.

Primary Deeillatorf

Oriver (sync lossh

Ltecondary RecliFiars/ Filters

(change pf waitage sr 1oss of

tillering}

i High Yoltage Fower Supply.

3 Targel Preamplifieor.

Ul Bean Current Aegulakor.
Lathode Alanking.

117 Shading HWaveform Genaratsr.

114 SIT lube

=

Y 3ER

Horfzonlal Align-

{1} Unablz te apea lans
iris.

{2} Dagradation of pic-
ture cenkenl.

Enrat C3ss:
Loss of missien critical

yidea.

The high-voltage pawar swpply 15 purchazed to a parformance specificabion that
details the #asigne, qualification, and preduciion requirements for wse in the TV
Canzra System. Tt 35 designed for 2 minioum aperational Vile oF BODD hours ard
shall exhibik no evidence of arcing. corona, or any ather intermitient or cgntinunus
failure when gperated at any atmaspheric presswre {rom sea level to b« 17T torr.
AY1 electronic cowponanis and waterials wsed s the power 5uEElp design are verified
T mﬂnm with the reliability requiresants af the Shutile LCTY program as outlined
By MASA-JSC.

The SIT kube is a selecied high-grada silicon-dipde-array targek vidicon wilk an
atiached imasge imtenzifier for aperating atb Taw Tighl levels. Tlaceplale cmpisura
is controllad by azags of an Autpmatic Light Contral {ALL) Functipn that restricts
operalicn Lo ¥ x 107¢ fook-candles. Vhis can provide an SIT Vife of more than
1080 hours accarding to the manofacturer's recormendatipns. By providing expasure
control when using the SIT tube, 1ids can he extended Lo tha point where reduced
thermbpnic cathodea amissiom will end itx 11fe, 2t in obther coamera tubes.

Because of 15 exceVlent charactaristics many military, medical, and scientific
applicatipng, in addition to surveillance applications, have been develpped [or
low-Tight-1evel Lelevisian camerds employing the SIT tube.

OUALTELCATION TEST

For Qualificatien Test Flow, see Table 2 loraked ab the front of this baok.

6169

NSy
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URTT _ TVLAWtA

FHEA np. _ 332 SHUTTLE CETY OwG N0, 2294819-506.3007 _
CAITILCAL IFEeS L15T =
CRITICALITY _ 272 SHEEF b OfF _1d
TAILURE HODE AMD FATLIAE EFFECT ’
LAUSE 0 EHD ITEM ) EATIONALE TOE ACCEPTANCE
A malfunction in the camers o tiuse | {1) Unable Lo apen Vens ACCEPTANCE TESI
total Toss of the active vigeo 5lg- Iris.
nal pr +igeo informatyon that wil {2} Degradation of pie- The CCTY systens' HLA |3 subjecled directly, without vibratina isolatars which might
provide degraded performance. Com- turs content. be vted in Lkeir aormal installation, to the following tesking:
poslte sync and werbical blanking
signals are wseable and npl affected.| Harsi Cases & VWibratipn: 20-B0H: : 3 dEIfl}Et-riw from 0.01 GZ/He
- Loss of mission eritical 0350 Ha: ¢.44 G~/He
e ) : vidan. IS0 750 Hz: -1 dbs W Octk-slope
Al Command Decode Logic. Test Ouration: | Blayte per Aais
Commamd Execulion Logic. . Test Level: 6.1 Bros -
Camera Timing Logic.
A3 Horipontal Deflection. &  Thersal Vacoum: In a pressure of 1003 Tarr, the temperature shall be as
Vertical Deflection, Tallows:
forus turrent4' H?riznnlil AV~
meai. Yerlical Aligement. b25* F: Time L0 stablize equiprent plus 1 hour
fd Black/hite Clipper. 5% F: Time ta ztablire Ezuipnent plus 1 honr
Gamma Correcticn. 125* F: Time 14 $Llablize equipment pYus 1 hour
Aperture Correction,
Shading Lerrediinn. The WLA may ook hava been subjected 1o Lhe vacuwm condilion.
Yideo (Qubput Driver.
Automalic Light Control. For Acceptance Test Flow, See Table § Yocated ot the Trent of Lhis book.
Augosalic Gain Contral.
Dark [urr?nl. Compensation. OPERATIONAL TESIS
Ay Output Yolrage Reqularar, i
In order Lo verify ibat CCTV conponends are operational, a test must verify the
At ::g::rUuéiz?ﬁH:[§;5£9u1atur- health of all thertﬁmnand related compansnts From the PHS {A7PA1} panel swilch,
Driverr[s nt Tossh throvgh the AW, throwgh the synt lincs ko Lhe Cameara/PTU, ta the Capevra/FTU cormend
Socondar rﬂeclifiertf Filters decoser., The test musd Alen verlFy the caméra's akility bo produce vides, the WSI'g
[change zf voltone or lass of abality Lo roovte vides, and the monitor's abilltﬂ o display videa. A similar Ltest
lill:ﬂingl Be wisul performed Lo verify the MOM command path.
Al High Voltags Fawer Supply. :
29 larget Praamplitier. i Ere-Launch en Orbiter Teatslo-f1lght Vest
&l Beam Current Regulator. 1. Power CCTV Spsban.
AL2 Eﬁ::?:; :;::?;:ﬂ-ﬁgnnralnr. . r;:tL:: :?Er::nel, select a monilar as desLination and the camera under
&1 SIT lvhe 3. Sead "Comern Power On® command Fram PHS panel.

4. Selecl YExlecsnal Sysc" s mondter.

5. Observe video displayed on mowitor. Hole bthat 1F video on mpnitor is
symchronized (1.¢., stable raster) then thic indicates that Lthe camara
is-receiving conposlie sync from the RCL and that the canera b5 producing
syachronized widen.

6. Send Fan, Tilr, Focus, loum, ALE, and Gaoma conmanes and wisuvally {either
vwia the monilor er direcl ghservatipn] verify goperatisn.

7. Sebect downlink as destination and camera under tesl 43 sovrce.

8. ODbsevve videa rouled to downlink,

q. Send "Camera Power 0FF" command via PHS panel.

]

. Repeat Sleps 3 through % enmcept isswe conmands via Hee MON cwmmand path.
B Ak This praves 1hat vhe CCTV equipment |s operatianal.
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B WIT  _ IYCAHLA
e np, _ 532 SHUTTLE CCTV DWG MDD 2294BV9-50F.S0B7
TRITICAL ITEMS o I5T 4107080-58])
CRITICALITY FAr . SHEET 1 113 H
FAILURE ‘HOOE Ak FAILURE EFFECT
CAUSE ON_EMD_INEM EaT[DHALE FOR ACCEPTAHCE
A malfunckien in Lhe camera 1o cavse | (1) Unable te open leas DASINSPECTIOY

total Toss &F the aciiva vides sl

aal

provide degraded parformanca.

or vides Infarmatien that wil
Com-

prsite sync and vertical blankiag
tignals ara useahle and not afFected.

| LA
¥

X

Ad

E E

EEE

Al

Ex

Comnand Decode Leygic.

Cnmnand Execution Logic.
Camera Timing Logic.
iarizgntal Oeflection.
VYarLical Deflection.

Facus Curvemt. Horizoatal Align-
menl. Yertlcal Alignment.
Blacks/dhite Cllpper.

Gamma {orrection.

Apertiure Correction.

Shadiny Correction.

Videor Juipet Driver,
Automatic Liyst Conbrol.
Autamatlic Ea?n Canktral.

CBark Current Compensation.
tulpwl Voltage Regulator.
Tuput ¥Yultege Fre—Heguiator.
Primary Dscillatard

Oriver [s¥ync loss}

Serondary Ractifiers’s Filters
(change of vollage or 1053 of
filigring)

High Voplvage Power Supply.
Targel Preamplitier,

Ream Currept fegulator.
Cathode BYanking.

Shading Hawatarm Generater.
511 Tube '

036

iris.
(2} Degradation of pic-
Eure cankent.

Hopsk Case:
Loess af mission crltical
yiden.

Proturemept {ankrpl - The TWCAWLA EEE Parts aad hordware items are procured From
approved vindors and suppliers. which wveet the requirements set forth in the CCTV
contract and (Quality Plan Work Siavenent (WS-25%31126). Resident DCAS persoanel
review all procursmeat documants bo ¢itablish Lhe need for LEL on zelected parts
{ral 517). '

=~ lptoming Quality indpections are made on all
racaived materiales and parts. Resulls are recorded by ot and retained in File by
drawimg and control numbers for futere reference and traceabllity. Al EEE parks
aTh 3u iaclnd to incoming aeceptonce testy as called for In PAT 5I5 - I[nconing
Inspection Tesk Tosktructioms. Incoming flight parts are further procassed ia
acrardance with ACA 1846884 - Precenditioning and Acceptance Requiremenis for
Electronic Parts, wilth the exception Lhal [PA and PIND Lesting ix not performed,
Hechanical items are dospected per PAT 316 - Yncoming Inspection Inatructions for
meshand cal items, PAl 305 - Incnlin? Quallty Cantrol Inspectiona Imstrockion, and
PAL 612 - Procedure for Processing Incoming or Purchased Parts Designated far
Flight Use. Acceptad items are delivered ta Material Contralled Stores and
retained under spectfied condibions wnkil fabricatioa is required. Mon-cosiarming
materials are held for Material Review Hoard LWRB) dispasivian. (PAT 167,
PAE IQC 534).

= Priar to the start af TVC board assembly, all fbens are
werified ko be correct by stoch room parsonnel, as bhe items are accunulated to
ferm a kil. The itens are verified again by the operator who asseubles the kil by
ch&ctln? agaiast the As-built-parts-list (ARPLY. OCAS Handatory Inspaction Poiails
ar¢ designated For all printad circult, wire wrap and welded wire boards, plus
harness comnectors for soldering wirisg, crimping, solder splices and qualily
workmansklp prior Lo coating of the campanent side uof beards and sleaving of
harnasses. .

-

N[ Boards

Specific TNC hoard assembly and best Inslructions aee provlded in drawing notes,
and applicable documents are called eut in the Fabrication Frocedurs and Recard
(FPR-ZZ94819) and parts Vist PL22O4ATD. These intlwde shultle IVE atsembly notes
2503660, Process Standard RTV-556 7200801, Frocess Stamdard - Bonding Velcrs lapa
2280839, Specification Ssldering 2280749, Specification Name Plale Application
196016), Specification - Crimping 2240800, Specification - Bonding and Staking
Z2BOBIR, Specification - Urethane coating 2280827, Specifcation - lacking compound
2026106, Specification Epoxy Adhesive 2D10985, SpeciFication - Marking ZZHOATE,
Specification - Workmanship 8020035, Specificakion HBond ing and Staking 2200875,

5":_ oo WL
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UnEr IYC/HLA

FMEA KB, _ P32

CRAITICALLTY iz

. : SHUTTLE CLMY DL ND. !
CRITICAL [TENS LEST -
SHEET _ @8 OF

. |

FALLLURE MIDE AWD
CAL

TAILURE EFFECT
O ENC ETEH

RATTOMALE FOR ACCEPIAMCE =~~~

i mallunctian in the Caméra te cawse

:otal Tasa of Lhe active vides sig-
1al pr widea information Ehat whl
irovide degraded performasce. Com-
iwsite sync and vertical Blanking

+ignals are pseable and not affected.

¥

@ Comnand Dacode Legic.

Cormand Exerution Lopic.

Canera Timing Logic.

i Horirontial Deflection.
VerLical Deflection,
Focvs Current.
menl. Wertical Alignmentk.

W Hlackfubive Clipper,

Gamaa Correciion.
Aperiure Correckion,
Shading Correclion.
Video Oulpul Oriver.

h Automatif Light Cantrol.

Aubomptic Gate Coniral.

Bark Current Compensalboa.

Duiput Voltage Regulator.

Ynput Yaltage Fre—Regulator.

Frimary Oscl1lator/

Oriver (syac lpss)

Secondary Rectifiers/ Filters

(change of voltage ar 1psy pf

fiveering)

Higl: Vultagae Faser Supply.

Taryel Preauplifier.

Heam Current Regulatar.

Cathode Blanking.

Shading Wavelnrm Genetatar.

50T fube

b

ER B¥=

Horizostal Alige-

[}) Unable in opem lans
iris.

(2) Degradatiaon of pig-
turs cantent.

darst fase:

Less of wlschan critical
viden.

AL INSPECTION | Cantinued)

" Assemb]y and Tesk — An open bow tast s performed per TP-[T-22394810, and am
Acceplasce Tost per TP-AT-2294819, including vibration and Lhermal vacvum. Torgues
are specified and wiktnessad, ktraceability nuwmbars arg recorded and calibraited tonls
are checked prior to use. RCA Quality and DLAS inspecthans are perfosmed ab Lhe Soom
pletion of specified FM operations in accordance with PAT 204, PAL 205, PAl 206 and
PAL 297, DLAS parsiomne] witness TWL bulten-up and critical bterquing.

- ~ An epen box test 15 performed per TP-IT-2387088, Acceptdnce Vest
per TP-AT-2307088. Torques are specified and witnessed, traceability numbers ara
re<prded and salibraled tools are checked prier 1o wse. BCA Quality and DCAS inspections
arg performed at the conpledion of specified FPA operations 8 accordance with PAI 214,
Pal 20%, PAL 217 and PA1 402. OCAS personnal mitness WLA bublon-up and critical torquing.

W HLA Asseably aod Test - Afver a TWE ané a WLA have Begn tested individually,
ther are mated and @ Tinal acceptance Lesl is performed pesr TP-AT-22048149, in:{uding
vibrathon and thersal vacuus anviroopnents., RCA and OCAS persgune] monitor these
Lesls and review the acceplasce test datafresulta. These personngl 3lsg inspecl

for conlermance after all repair, rework and relest.

= The TV and YA are separated grior Lo shipmenl after
Fabrigalion and tesking I& complete. Each is pacraged accord iog ta CCRY Letier BOTY
ard 2280746, Frocess stemdard Far Packaging and Hondling guidelines. AY) related
dodumenlation includisg assembly drauin?t. Parts Listl, ABPL, Test Data, #lc.. iz
¥alhured and held in & ducumentatios Folder Iiii?ﬂid specifically to each assemhly,
his Tolder 15 retained for reference. s EIOP 45 prepared for each assy ia
accurdance with {he reguirements of Wi-2593126. RLA QC and DLAS perspant] wibness
crating, packagiag, packisg and marking, and review thae ELDP far compleleniss and
ALCUTACY.
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1T} Iﬂﬁiﬂlﬁ
FHEA WO, _ B.3.2 SHUTTLE LTV DWi HD. ZOAR MOS0 SORF
CRITICAL 1TEHS LIST LiToBA-502
CRETICALITY 2 SHEET 9 oF 10

FAILURE HORE AND

TAILLURE EFFECT

EAFIONALE FOR ACCEPTANLE

CAUSE 2 O _END ITEH .
A malfunckion an the comera ko causg | (1) Unable 1o opea Tens FAILURE BISEORY
tatal lass of the active video zi iris.

nal gr video information that wl}
provide degraded pérformance. Com-
paslte syng and werkical blanking
signals are useable and ol sFlected.

LN
22 Cammand Becode Loalc.
Comnand Execution Logic.
Camera Timing Logic.
4] Harizontal Deflectios.
Vertical Defleckion.
Focus Currenk. Harizostal Align-
ment. Vertical Aligament.
A Black/White Clipper.
Gamna Correclion,
Aperivre Corveckimn.
Shading Correclion.
Video Guikput Driver.
25 Automatie Lighl Contrnl.
Autematic Gain Cantral,
Bark Cyrrenl Conpensatiaon.
ah  Dutput Volkage Regulator.
Iapui Yoliage Pre-Regulatsr.
A7 Frimary Oscillatgrs
Driwer [synt loss}
Secondary Rectifiers/ Filkers
{change af voltage or lass af
filteringl
Al High Yoltage Power Supply.
&% Taryet Preamplifier.
A0 Beam Current Regulator.
Cathade Blanking.
A2 Sha#ing WaveFform Generator.
AH SIT Tube

013k

(2} Pegradation of plg-
ture eontentk. -

Worsk (ase:
Loss of mbssion critical
viden.

TOR - W25T3 - Lag #3400 - TVC  S/H DO5-501

Tar

TDR

Description: Acceptance Test failurs
Box Level

Yihratios Environment

Video presentation vetated appresimately &% alfter vibrakioca.

Cause:

yobhe not. EH (B10TA} |ssped.

~ WiHTH -Log SDA12 - TV 5/h OO5-EM

Description: Acceptance Test Failure
Bax Level

Vibration Enviropmant

CW rotatioa f piciure after ™Y anis vibration.

fause:
wihratipn,

Vidicon Yoke nui became loase during vibratbion.

1 HAepozilion yahe, tighien auk and add staklng te seasor assy"s

(Rebest of TVL per TOR W2535.}

Bonding of yake (A1) brake lcuse allgwing yoke 1o rotate during

! dsgembhly procpdure révised per ECN CLT 800 (B1073) to provide for

Corrective Aciian

batter stakimg af yoke,

- WZ560 - Log #0414 - TVD 5/N DOG-504
Descrinbion:

Accapiance Test Failure
Box Lavel

¥lbration Envirannent

Input cwrvank incroased by 1850 oA from aornal input ¢urrent during vibration in

¥ Axis.

fause: Defective rapacitor C26 an 43 baard.

Andlpsis indicated manulackuring

defect - capacitive elemenl was Yoose inside metal case.

Larvective Ackion:

B-171

O Vet

Remove and replace part.
{apacitors removed trom stock and returned to wendor.
CCTV—{ £ }—243 dor close aul of TOR W2508.

Retesbed comera per PH) directive.
Refearence mems
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j . ANIT INCAWLA
FHEA NG, _5.3.2 SWUTTLE CETV DWG M. ¢204819-C06, 5DAY
CATFICAL TFVEMS LI15T eXBE-503 000
CRITICALINY _ 272 SHEET __3A  OF _ Q0
FAILURE WODE AND FATLURE EFFECT
CAUSE BN END ITEH RATIDHALE FOR ACCEPTANCE
! malfunction in the camera to cavse | {1} Unable wa open lens FAILAAE HISTORY
tatal lozs of the active viden xi irs. :
1al or wideo information that wil {?) Degradation of pic- TDA - WO9AB - Log #0432 -~ TV S/H 005-501

srowide degradad perfarmance.  Com-
wilte sync and wveriical blanking

signals are useable and not affected.

(v

it Comnand Decode Lpgic.
Comnand Eweculion Logic.
Canera Timing Logic.

1] Horizonlal Dailection.
Vertical Deflection,
Focus Curreal.
ment, Vertical Aligement.

d  BlackAwhiie (Yipper.

Gemma Currection,
Aperiure Correcklan. -
Shading Correction,
Video Uutput Driver.

5 Automalic Light Conkrol.

Automatic Gawn Contrel.

Dark Curresi Compensatios.

Output Veltage Regulater.

Inpot Volkage Pre=Regulator.

Primary Gselllatord

Briver [sync 1ossh

Secondary RAeciifiers/ FilLars

Ichangs of volbage ar lest af

fittering}

High Yoltage Fewer Supply.

fargel Freamplifier.

Bean Cwrrant Regulator.

Lathode Blanking,

Shading Waveform Generator,

‘51T Tube

Fi

Bl e

I3ER

Horvizoatal Aligs-

Lure conleat.

Horst Case:
Loss of wission critical
viden.

Thk -

TR -
T -

NI9E9 - Lag #8428 - TVE /N O05-501
Description: Acceptance Test Fpiloure

Box Level .

T#Y Hot Envirarmeal

Cluster of white spols im lcsar lefL quadrant of display on black field. Crazing
of cement securing cover glass .o Fiberapkics Faceplate evideat. v

Causg: Skresses exertad by pottimg material durimg tewp. eulremes vesubted 1n
de-lamimakion «f Lhe cower glass to 51T Lube banding.

Courrective Actipn: MHodiTied poiting divtues and technigue used on 517 tube
Dwg. W22055310 modified by ECN (B 2082). SIT tubes redurned to mamufacturer far
rework af encapiulation. Vendor s perform Lemp Lests on Lube prior Lo shipment
Egrinsurn caver glacs does aot skifl. REF CETV Directives LCTV - {B} - @854,

¥ - {D} - #10,

W2T3% - Log #0485 TV 5/N ODO-Ra2 -
Bescrigtion: Pre-Launch Fallure
Box Level Test )
. Anbient Envirpnment -
Froblem repork WS 5-20 |-004%3 visval inspeciion of unie at KSC revealsd a

recessed pin 30 in the J| correcter.
ilecation code Functian pin)

Lause: Error im vanulacturing of Lbe connector pim. 1L is 4.035% sherter In

temgth than sther pins in connector.

Lorrective Action: Remove and replace pia 31 im 1 connectar. Test plas abilidy
to lock inte mating connector, Perform contact retention task te insure pln
iy Tecking as required. Inspect o inture pin is not pushed out of place.

WD40] - Lpg #0499 — TVC 013-507
WAZ7B - Log #0497 — TV 0131-502

Descriptien: Qualification Test Failure

Box Level (Qual. Hodel}
Anbient Envirpnment
Dutpul videa intermitient .
Lapte: SIT hat low Gd rwrrent.

B-173A
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T TYCAHI 4
. _5632 SHUTTLE CETV MG HD. £2u4n19- 506, 508

FHEA WO CAITICAL IVEHS LIST 23070RA-503
CRITICALITY 2412 . . SHEET of arF 111]
FAILURE HIDE AND FATLAIRE EFFECT ]

.- CASE 0o EHD ITEH RATIGHALE FOR ACCEPTAMCE

mablunction in the camerda Lo cause | (11 ﬂnqh1o to apen lens FALLURE HISTORY

tlal lass of the aclive video sig- iris.

al ar viden informatdien that will
rovide degraded perforwance. Com-
psite syne and verbbcal blankiag

ignals are yseable and sct afieched.

18

¢ Command Gedede Logic.
Command Executinn Logic.
Camera Timing Logic.

3 Horizonld] Deflection.
Yertical Beflectian.

Forus Currenil. Horizantal Allgn-

ment. Vertical Abignment.
4 Blackswhite Clipper.,
famma {orreriion.
Apertura Correctian.
Shading Corréction.
Video Quiput Driver.
5 Aublomalic tight Centrpl.
futomatic Gain Coatrel.
Gark Current Compensation.
6§ ODutput Voltage Regulalor.
Inpul Yoltags Pre-fcgulator.
7 Primary ODicillator/
Priver {syac loss)
Secondary HectifiersF Fhlters
{change of veltage or Yais of
{ilteringl
High Yaltage Power Supply.
Target Preamplilier.
Beam Current Regulator.
Cathade Blanking.
Shadlong Waveformm Generalar.
S1T Tube

ER B

{16R

{2) Dagradation af pic-
tureg conkent.

Loss of missian crikical
video.

Correclive Aclion: WNemowe and replace 517, Defecthlve tube rewurned to
Longasler for evaluation, Resulks: Tube Failure verified.

TOR — W4312 - Log MIS0G - TVC S/H 014-502

fescriptipn: Acceptance Test Failurs

Box Level

Thermal Yac-Hot Environment
Apprax. 4% ainutes into [T/Y Hotl soak at +1259F video became disbarted and TV
inpul currept dncressed 718 mA to BO0 wd.

{ause: Yoke deflection coil develaped a short between hurizunlal and vertical
dgeftection windings ak 50°C. The short wax eliminated when the temperature
wai reduced.

Cerrective Arthon: Replaced defective yeke with pew part. This s 3 random
Aailure.

TOR - Was7?? - Log #0529 - TWC S/N 009D-502
Pescription: Intagration Fesk Failure

Bon Level

Ambient Environmeal
Center reselubion measured 38% B 100 TVL, should be 0% min. Amplituse appears
appears Lo b inkarnbitiant.

Couse: Transfoermer T3 0n the AT Hoard had vausual inbevwinding capacity,
causing ringing on ihe seconsary resulting in a sVighily higher oulput waltage.

Corrective Action: Inlerwindiag capacity is nol & parameler specified, nor can it
be weagsured readily. Transmitber T3 cemoved b replaced. Acceptance Test screeniag
will detect this problen if pretent o olhar umils = lhis proklen is comsidorod a
random Fallpre.

10k - Y1781 — Log #0577, TVL SAN DWT-504
Dexcriplion: #cceptance Test Failure

Baw Level
Ambient Enviramnest
scillations in videa sulput.

fayse: Poar gravnding in pre-anp.

81738
O -N - l'f#lh“
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FHEA WO. _ 532

CRITLLALITY 22

UMIT  __TVC/dLA
DHG NO. 2208159505, 5087

SHEET _9C  OF

SHUTTLE CCTY
CRITICAL TVEHS LIST
—0 __

FATLURE WOIE AN

FALLURE EFFELCT

BATIOHMALE FOR ACCEPTAMCE

Carreciive Actipn: WUnit rewarked ta ECW LLT B30 for ground prublem,

: Flight Failwre Spacecraft Leved

Capse: Poor comdurtive path bo ground caveed by #xcecsive conformal coating and

! Removed excessive ConforEdl codting. Spacers were cleamed and
Flow progress caporl has been modified Lo insure proper

Problem could nob be verifisad thru anlensive thermal testing.

[ : Unit wpdated from group 504 Lo growp 506 configuratisn.
Instructed test director ta carefully nonitor operatsos of this camers dering

CALUSE 0N _END ITEH
% ma¥iungtion in the camera ta cause | (1] Unable to apzn lens FATLURE HISTORY
Lokak Toss of 4he active videa si iris.
wlb gr video infarmaklon Lhat wil {Z) Deyradatian af pic—
wovide degraded parformance. Con- turé content.
wsite sync and wertical blanking
iignals are useabla and not affected.| Worst Case: Ig: - :;;;3 - {gg :gg;g - EEE gﬁ: Eﬁg:gif
i toss of missian critical TR - Y1404 - Log #0565 — TWC S/% #11-502
W Commang Decode Logic, viden.
Descriptice
Command Emacution Legle. TNC S/N 020 HLA 5/M ODE-5T%-3
g foeera Timing Legic. TV 5% 011 - 3152
Hori t 1] i0n. Lo
“::1:2:TIHE'7EITE:H?“ Coharent noise in sutpul vides presentation.
Focus Eurreqt. Hurizunti1 Align-
4 ;f:tixu:f::'E?:p:l:?““e“" oxidation ufl aluminum spacers.
Gamma Correctian.
Aperiure Corvection. Correckivg Ackion:
Shading Correciioa; treat::_u1=h alodinas.
Vidao Qutpul Orivaer. assenbly of unita.
Ayt 1ic Ligh . )
2 Autonatic Gaon comtra? DR - Y6906 - Log #0630 - TVC S/n DH9-504
Dark Current Compensation. .
& Ouipul Moltage Regulakar. Descrintion: ;1;§ht Failure
3 énput vu;ta?i1Pre-Regu1alnr. P:n;?ea report VICS-024
i Lorf
D:;:::lts:ﬁc 1:;:; Tnlerad tient Pan/Tilt resel coomand.
Secandary Rectiiiers! Fllters .
(charge of waltage ar bass of Cause:
Fillering]
B High Yoliape Power Supply.
T ifigr.
%ﬂ B:;EEEur:::?p;;;;f;tnr. retestling, fablere abkill could not be veriFigd.
Calhode Blanking. TOR - WEASY - Lag AESS — TVC S/H 0Z4-506

1¢ Shading Waveform Gesgrakor.
14 $1T Tube

Fink

Pre-Launch Test Fallure
Box Level

Ambigal Enviramment
Automatic Iris goes Trom open ip close.

Pesrripbipn:

fause: Frablem could not be duplicated after extancive bociing.
Carreciive AcLion! None - unit reiurned ko K5C,
L FEIY
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FoEa wp. B3

CRITICALLTY 212

INIT TVC/HLA

SHUTTEE CETV MG NG 229481O-OOG SN/
CRIVICAL ITEMS LI15T Z30MOABR-5EY .

SHEET 9. o _14_

FALLURE MIDE AND

FALLURE E£FFELY

RATIONALE FOR ACCEPTAN{E

LAUSE DH EHD ITEH
L maYfunchion in tha camera to cauza | (F) yn?h1¢ ko opan Tens FALIURE HISTORY
tatal Toss of ihe aclive video sig- iris.

wal or wideo infermalion that wil
srovide degradad performance. Come
sasite sync and wertical blaaking
tignals are useahle and npf afferted.

¥
12 Command Decode Logic.

Command Enpcutisn Logic,
Camera Timing Logic.
1 Harrzenkal Deflection.
Vertical Deflecklon.
toacws Current, Horirontal Albga-
menk. Wertical Alignmenk,
W PBlack/Mkice C1ipper.
Ganma Correckion,
Aporiure Corréction.
Shading Correction.
Videa Uutpul Driver,
15 dulowatic Light Control.
Automatic Gaim Contral.
Dark Currest Compensalion.
Oulput Yeltage Regulator.
lapul Yoltage Pre—Regulator.
Y2 Primary Oscillatorf
friver {sync loss}
Secondary Rectifiers/ Fillers
{chanye of voltage or less of
Titteringl
4 High Yoltaye Porer Supply.
49 Target Preanplifier.
410 Beam Currgnl Regulator,
Cathode Blanking.
412 Shading HaveForm Generakar.
514 S1F Euba

&

1 1R

(2) Dagragation &f pic-
ture contenk.

wWarst Case:
Loss of misslion <ritical

widan,

e -

TR -
TR -

Lorreciive Aclfon
and dated with code 7013 wi

TOR - W3S - Log AOT2Y - TW 5/H N/A -S06

Description: Acceptance Test Failure

Bax 1evel

Ambiyent Environment i
High voltage power supply 54N 2046 euhibile ialernal arcing., Fhis YOR was
apened to investigate Tallure noted an TOR-WEI?D, Log #722.

Cawse! lmproger lead dress of high vollage terminal.

Correttive Action: HYPS S/H 2046 was one of eight wsits marufactured under
purchse order G-T50599-415)1-00F28 by Hurata Eria. This problem 35 Vimited to

uni s maafactured ia l?ﬂgl ANl defeclive uaits have been scraened and returned
Lo Horats Erfe For analysiz and replacemant.

HEH2O - Laog #0722 - TYWL 5/H 02B-50%
Descripbbon: Acceptance Test Failure

Ambienl £nvlronment

Bok Level Jest
Appronimately 47 seconds after initial twrn on, lhe iris close command would be
generatad by TWC,

Lause: Internal shart 4n the high vellage power supply {5/H 2046}, which
generaled spibes an the PDR Line. PRy

Lorreclive Actios: W.V.P.5. removed From NW and new MV P.S. installed,
Tests indicaied problem solved. Power supply returaey Lo vendor lor Evaluatios.
Refer te TDR WIT15, Log @T23.

Fhe problem nas altribuied by improper lead dress of high valtage terminal,

. These Tamis have bees rerputed ond ewbea insulatian added at Lhe IN Lerminal

for a1l rew built unile,

H-6875 - Log #0746 TWC S/W 0 14-506
H-6&r2 - Log #0242 WC S5/8 01 1-h06

Cayze: HAesicior R6E pm AV board, Failed.

1AM fli?ht cameras contaising BE resistor Fabricated by AC)
¥ be replaced with new ENC60 Lype resisiors from 1KN.

5173D
A TRES
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- IMTT TE LA
FHEA mO. _ 53.2 SHUTTLE- CCTY UG N, 27948 19-506, 5087
: CRITICAL ITEHS LIAT CHHGE-503
CRITECALITY 2fE : SHEET 5 OF 1a
FAILURE HADE AHD FALLURE EFFECT
LARE GH END [TEM RATEONALE FA ACTEPTANCE
A maV¥funclion in tike camerd to chuse | {1) Unable i open Tens FATLURE HISTORY
tn:ai Tass of the a:t:ve tLden l{ 2 aris. .
nal ar vides infearmakion thal wi } Degradakios of pic- =
arovide degraded performaace. Com- ture cantest. P TOR - WEI1T7 - Log #DTAR - TVC S/N DI6-506
posite sync and vertical blanking Description: Acceptance lest Failure

sigrals are wieshle and not affected.

I¥C

Al Command Decads Logic.
Command £xecutisn Logic.
Camera Viming Lagic.

£1 Harizantal Deflectian.
Vertical Deflectien,
Focus Cyrrent. Harizontal Align—
ment.  Wertical Alignmeal.

A Blacksvhite Clippar.
Ganma Correctian.
Aparture Correction.
Shasing Carrectian.
Yidea gutput Driver.

A5 Aulomatic Light Control.
Avlamatic kain Coatrol,
Dark Curcent Compensatlion.

A Dutput ¥olyape Seguialor.
input Veltage Pre-Regulator,

A7 Frimary Qscillators
briver [gyac loss)
Secondary Recliflerss Fillers
ichange of voltage aor loss nf
Filtering)

fid High Voltage Pawer Supply.

A% Target Preampd¥hdbar.

Ald Beam Current Repulator.
Cathoda Blanking.

Bl Shading Wavgfom Senerator.

Ald 5[1 Tube

D234k

*
H

Yorst [ase
Loty af wlesion crithcal
yviden.

fox Leval
hmbient Environment
Vides presentation very naisy when J4 cable s conmected,

Foysg: Senser asgembly clamp sVaeve sharted to chassis.
coaking an clamp 5]eava.

Corrective A¢lion: Miw c<lamps were installed.

inspected and 21V discrepan. nateral rejeckad.

Insuf ficient insvlation

A1t parls in controlled stores were

TOR - WE9ES - Log #OTTE - TVC S/M 822500

Descriglisn: Flight Tablere (575-8) .

! Spacecraft Level

Harizonkal streaking in plicture gomna whan in blach stretch,

Lause: Incorrect shim installed. Fface plate shim shorked 4o grownd.

Corrective Artippn: Shim renpred and correct shin installed per ECH-CLTBSS. A1
Future TVC's wWill canform to this £CH.

TOR - AZ2d9 — Leg FTES = TWC S/H 033-506
Description: Accepiamce Test Fallure

Bon Level
Thermal Vac. Anbient Environmenti
Video lTacked in while clip mode.
Tﬂgj:: Befective Trangistor 16 an AS Board.

jan: Resgved Q16 and replaced with new transistar. Q16 K-rayed and
3 dense parlicle was observed. Furthar analysic preved to be a Inasa and welallic
pariicle.: Conzidered to be randon failure.

TOk - A40Y3 - Log ADST3 TVC S/H 013546
Descriptign: Acceplance Test Failurs

Hox Lewvel

Vibratian Environmeni

Unit failed "¥" axis wibralion, picture pn menilor all whive.

6-173E
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UNET  _ TWLALA
FHEA MO, _5.3.2 SHUTTLE CCT™ OHG N0,  2294B81%-206.5087
' _ CRITICAL ITEMS L15Y _ cibZang-%03
CRITIZALITY _ 242 SHEEl __9F  OF _ 0.
FALLLRE EFFECT
F”me: Ao 04 END 1TEH RATIDNALE FOR ACCEPTAMCE
matfunction in the canera to canze | (1} Unable 1o apen lens EAILNBE H]1STORY
stal loss of the arkiva viden sig- iris. . .
11 or video +afermatlon that wil (2) Begradation of pic- Cayse: Defeciive (7 on the Ad board
ravida degraded perforpance. [an- ture content. Curreclive Artisn: Prodcl Assuraacs amalysis revealed an apen transistor Q7. They
aite sync andé vertical Hiﬂk}“ﬂ 4 i found an extranevos gold bond wire positioned 50 as to rause a short betwees the
ignals are useable and net affected.| yorst Lase: base Feads of wha dual transistors. Transistors with Lhe sams dats
. Less of missian critical tode, plus all kransistors with diffarent data codes weré N-rayed and na anomal fes -
;ﬁ c ¢ Decade Logic viden. werg fuund. Loncluded that this was & random Failure,
? Lomman cade bogic, :
fommand Edecution Logic. TR - WIT4 - Log 41024, TVC S/N 011-506

Camera Timing Logic.

3 32:1:2:?;#?:::::?"' DBescviption; ;"-ta““fh Test Fadlure
focus Curreni. Harizoalal Align A:l;‘il::lin'rirmment
ment . '\I'grtil:a! Aligament. KSC DR 30430012

: E:“hﬂr'_‘m“ ﬂlpper. fLL and Gaoma conirals intermitient. Fan and RiTE gperalion intermitbent.

mna Correction.

Apertura {orreclien.

Shadinﬂ LorrecLios.

VYideo Dulpuk Oriver.

Autgmatic Light Conleod,

Automatic Gain Cantrel.

Dark furrent Compensation.

5 Output Voltage Regulator.
Lnpud Unlta?e Fre-Aesulater.

{ Primary Qscillator/

Oriver (sync 1oss)

Lause: Intermitteal aperation of ALC amd Gamma commards could nod be duplicated
thru entenstve thernal testing. [ntermittent Lilt motion due Lo Doproper posilian
of right hand camera 51ide.

P

Correckive Rctipn: Stides were re—poslitioned per ECH-CCT 1378, Retest imdicated
prablem salved.
Returned TWL 011 tp “25C" for further evale2tion of ALL/GAHMA analmoly.

TOR - BOIGG - Log #1079 - TVC $7N 007-506

Secondary Rectiflerss Fillers . . .
{change of voliage or Toss of DQescripsien: H}gnt 5:1:}"'"9
1iltering| .

A High ¥Wolbage Fower Supply. Evalnation Test

™V returned {rom K5C for evaluvation of while skreaks in vigeo okserved durimg

Target Preampllfier. i
10 Beam Correat !Eguhtar. arbitar filght #4140
V2 gil:;'.“e Erlmr“g'ﬁmeratur Cauyse: Arcing Ln vicimity of grownd Lab of face plate of SIT tube 5/0 JAZI4.
ading Wavelsrm ,
14 51T Fube Carreclive Actign: Resoved tube S/H 18249 fren sessor asiembly. opened TOR-BOGOS,
tog #1105 Lo track tube; Lube relurnad Lo vendor.
Installed new tube inte sensar.
TOR - B-0Ndd - Lag #1065 - TVL S/N Odd-506
Descripbipn! Acceptance Test Failurs
Bux Level
. Jhermal-Var Anbient Eavironment
Bistoried viden seen un manitur. Distortion comsisied at teo iypes of noise,
modulated and randam.
236k ) B-173F
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UHIT TV AL A
FHEA HO. 6£.3.2 SHUTTLE CETV DWG HO. 2094819506 50X
CRINICAL ITEHS LISY cHIRO8-503 000

CRITECALITY oL SHEET __ 90 2 OF 16
FATLURE HODE AHD FATILURE EFFECT i

— CAUSE Uit EHD [1EH BATIOHALE FOR ACCEFTAMCE

Y nalfungiion ia the camers to cavse | (1) Unable io opea Tens EALLURE HISTORY

total loss of the active video si iris.

1l or video information that will . (2} Degradation of plc- Causg: Random maiae is raused by poor grounding of the A9 pre-amp. Hodulaked

wrovide degraded performance.  Com-
sisate sync and verbtical blanking

iignals are wseabTe and not affecied.

(LN

2 Coamand Decods Logic.
Cammand Enecutian Lagice.
LCamera Timing Lagic.

I3 Horizantal Deflection,
Yertical Deileciian.
Forus Current.
menLl.  Yervical Aligozent.

i Blachs/Hhite Clipper.

Ganma Correction.

Aperture Correctios.
Shadiny Correction.
Videa tutput Oriver.

& Automatic Light Control.
Autpmakic Gaim Cantrsl.

Dark Current Compensation.
Output Voltags Ragulatlor.
Iaput Woltage Pre-Aegulator.
Primary Dzesllators

Driver ($ync 1055)

Secondary Reciifiers! Fillars
(change of veltage or 1oss of
FlTtering)

& High Voltage Fowar Supply,

3 Target Preamplifier,

10 Beam Current Requlator.
Calhode Blanhiag.

12 Shading wWavaForm Generator.

14 SIT Tube :

73R8

Harizental Align-

tura ¢antent.

Horsk Case:
Loss of mission critical
widea.

TOR -

e -

for -

nokse is due 10 A9 board operatisn.

: Ramdam moise problem was cured by clcaning the A% ground
conneckions ang the Incorporation af ELM D94B5 - radundant wire grourd conmection
ta the A9 pre-amp. Hodulated noisa problen was cured by incarparating ECN
E1773 o the AS hoard which bimits tﬁn contro) voltage ko iha AQ high woliage
power tupply. TY(C Growp number was changed Fron 22943]9—5&& to ZF04801%-h0A.

B-235 - Log # 1123 1¥VLE SN A33-586
fescription:

Pre-Launch Test Failure

Boax Lewval

Aalient Environsenl

IRaf) ICA428DE2) Moisy viden, wertical Tines with Tow Vight Vevel.

Causg: Poor A9 pra-pmplifier guourd,

Corrective Action: ECH CCT 3237,
B350 ~ Log MV 15D S/0 0492-508

tescrighion: Acceptance Test Faillure

Boxk Laval
¥ibratisn Environment
Vertizal noilce patters present in wideo.

Cayge:
Correclive Action: EOW D-9584 [Ground wiré ipsiallatdon) was inctalled im sanzor
assembly. 7This ECH incorporasted in 211 previous units presently locatec av Ria,
ard 211 new Build wnits.

RISIA - Log #1104 — TVC S/N @20-506
Oescriplian:

Writien Lo add redundant ground lead.

Poor ground connectlon on AD pre-ampllfipr board Iheu conduckive washers.

Pra-Launch Tazk Failurs

Box Level

Anbhiant Eavirgnment

Probiem report #OR.ICRIITA
Evaluate videa noise prablem

Lapse:

Poor graunding for pre—amp. VL depended an a wechanical ground conmectian.

517346
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DHIT __JWC/WIA
5.3.2 SHUTTLE £CTV DWG MY 2294815-506.5067
FHCA HO. I3 CRITICAL TTEMS L15T 212066503

CRITICALITY 22

SHEE] 9H... OF  _ M

FALLURE HODE -AND

FALLURE €£FFECT

BATIONALE FOR ACCEPTAHLE

{AUSE i M ETEN
A matfunclios In the ramera to cavse | (1) Unakla Ep opem Tens FAILURE HISTORY
total Josz of the active video sig- iris,

nal ar videa infovmalion thak whl

provide degraded performance. Coer

pasite syn¢ and varkical hlaaking

signals are wseable and not affected.

THC X

f2 Comwand Dacode Lagic.
Comand Execukion Logic.
Camera Timing Logic.

A3 HyrlzonLal Deflecidnn.
Yerlizal Deflection,

focus Currenl. Horirenkal Aldgn-

meak. " Vertical Alignment.
A4 Blachfrhite Clipper,
Canma Carractian.
Aperiure Carrection.
Shading Correckinon.
Videa Uutput Driver.
85 Avtenatic Light Cantrol.
autonatic Gain Cosirel.
Dark Cuorrent Compensation.
Dutput Volraga Reyulater.
Tnpul Voliage Pra-Regulater.
A7 Primary Dscillatord
Oriver {synt lois)
Secondary Rectifiers/ Filiers
lehange of woliage or Tass of
Filteringl
g8 High Vpltags Power Supply.
AY Target Preamplifier.
410 Beaw Currenk Bagulator.
Cathode Blaskiag.
AlZ2 Shading Havelorn Gemerator.
414 SIT Tube

24

02 YR

{2) Degradation of pic-
turg romtent.

Worit Case:
toss of mission critical
wideq,

Cprrective Action: ECN (CT=-1237 was prepared adding vedundant hard wire grouvad.
Thiz ECH war ¥ncorporaied Inko TVE S/4 020 and ratesk indicaled problem résolwed.
This ECN will be Incorperated inta all T™WC's in process.,

TOR - CO7?51 - Log #2002 - TVC S/N 024-508
TOR - ABIDS - Lag #2097 — TV S/N 024-508

Descriplien: Actepbance Teal Failure

Box Level

Arbiemt Environment
Whits ion spat vicakle in center of raster. Tube comdilioning procedure operated
in encess of B0 Hrs. which, redeced spot syze to 20-25 [RE. Uabk suthorized ta
ship ta MASA/ISEC for further avaluation. The above unit retursed Trom MASA |Ret.
PR-DA B.530062) with the 20-235 [RE spol.

Capse: T tube operaied in an unatherlzed Eﬂl'l‘lg.l.l‘i‘.iﬂﬂ or mode such as
{1} exlanded eupssura Lo bright Tighi [2) Yoss of camera voliages, (3 exposed
to Tight withput Tens assembly.

: SI1T replaced with mew tube. OF tube sent 10 RACA-Lancasier
for amalysis. Fourdd eblicon Larget burned. Ho corrective action possible an
tube S/0 2434606, Tube 1o be labeled as non-Tliphl, but may be used in nom-cvikical
application such 3¢ for TVL trainer.

TOR — €4522 - Log #2010 - TV 944-L8H

Descripiics: Evaluatian Test
Bax Level
Ambient Environment

Ouktpui of high voltage power supply OV wilh b.0 ¥dc cantrol volbage, should be
spproximately 9 ku iatermitlenl aperalion, shight rap on hausing wl1V produce 9 V.

Capse: Analysis af fadlure under investigabian.

. Correckbve Actijon: W74

TOR - C8E93 - log #2042 - TUC 50 042-508
i Flight Faibure 575 S51F {26). Spacerrafl bLevel

Siring 1ika material on Veas ar TWC nobticed in viden presentatios, alio harbzontal
noise is present in autpet videa.

§-1T3H
co vz
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FHEA HNO. E.3.2

CRITICALIFY _ Zf2

i T T (T
_nuﬁ W zzs_f;mhm&jw_

SHEET __9I & __1&a__

* SHUTFLE CCIY
CRETICAL [TEMS LLIST

FAELURE HODE AND

FAILURE EFFECT

EATIGHALE FOE ACCECTAMCE

CAUSE O EHD ITED
Lmaifunckion in Lhe camerad b0 Causé | (1) nable ip open lens FAJLURE HISTORY
rokal loss of the ackive video s iris.

1al er video informakion that wil
rravide pegraded perfermance. Lam-
Wsile sync and verticat blanking
ingnals are vieable and nol affected.

hiN

o Consarad Decode Logic,
Command Execution Logic.
Carnara Timing Lagic.

o Horizpnts] Dedleclion.
Vertliral Delteclion.
logus Current. Horizontal Align-
meri . Weriical Adigament.

4 DMackswhite Chipper.
Ganma Correction,
Aperture Correckien.
thading Lorrectlion.
Widea Qutput Briver.

5 dAuvipmatic Lipht Lonkral.
Auvtomatic Gaim Control.
Dark Current Compensal fen.

6 Output Vollage Hegulater.
Enput ¥oltage Pre—FRagulator.

} Primary Osgillatorf
bOriver (sync lasi)
Secondary Rectifierss Filters
[change of voliage or lots of
filkering}

3 High Valtage Power Supply.

¥ Tarpet Preampllfier.

1} Besn Lurrent Regulator,
Cathade @kanking.

12 Shading Wavefarn Gensrakar.

I4 SIT Tube

iR

{2) Degradation of pic=-
ture contend.

Hursk Case:
koss of missfan critical
video.

Lausda! Strimg Vike materdal was Found on face of 517 tube and could snt be
determined where 1t came feom.  Horizentad nolse covdd ot be dupticated.

i 5tring rempved with smald brush. This is ihe firsy reparted

instance of such centanination. Horizontil moise in video as repurted could nol
be duplicated durmﬂ 9 days of thermal cyrling and bhermal wacoun testing. The
prabable cavse of Lhe

videg nolse was exlarnal 4o the TW and unknpows atl Lhis time.

B-1731
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T

532

FHEA ND.
CRITICALITY _ 242

- 1T IYCAHLA
SHUTTLE {CTV G MO. =

CRITICAL ITEMS LIST 230708-503

SHEET L[] oF 14

FAILUAE HODE 2RO
- [AUSE

FAILURE EFTECT
Oh EHIF [TEH

RATIONALE FOR ACCEPTANCE .

wlifynciion in Lhe camera to cause
.al Yosz of the aclive video sig-
ar video informalion thal wll
wwhde degraded performance. Com-
iite sync angk vertical blanking
(nals are wieable and nob affacted.

Conmand Decaoe Loghc.

Command Ewecutien Logic.
Cancra Timing Legic.
Hari:zonial Oeflection,
Yereical Deflection.

TFogus Current. Horirontal Aliga-
nent. Vertical AYignment.
Blachvhite Chipper.

Gamma Correction,

Aperture Corcection.

Shading Correglian.

Yideo Qutpul Driver.
Avlomatic Lighki Contral.
Aulomatic Gala Cankteal,

Dark Current Compensation,
Outpul Voliage Regulator.
[npuk Unlla?(- Pre-Hegulator.
Primary Drcillatars

Driver [synt Toss]

Serondary Reckiflersd Filiers
{chaegs of wallage or Toss of
filterinng}

High Valtange Power Supply.
Farget Prepoplifier.

Heam Cprrent Eegulalor.
Cathode Hlanking,

' Shading Havelorm Benerater.

| §IT lube

[Ty nable Lo open lens
iris,

(2) Degradation of pic-
ture comlent.

Morst Case:
Loss of mission critical
vldeo.

OPERATIONAL EFFECTS

Loss of viden. Pessible Tess of major mission pbjectives due 1o loss of M5 cameras
or akther requbred caneras.

LREW ACTEONS

I possibla, continue RMS operaliens usiag altermative vlaval cuss.
CREM TRATHING

Crew should be trained bo use possible allernalives to CETY.
MISSIOH COHSTRAINT

::ﬁ‘ﬂ possible, procedwres should be denigaed 3o thay cam be accamplished witheut

B-114 _
coaN WP
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